Topical application of a biodegradable disc with amiodarone for atrial fibrillation.
Amiodarone is a potent anti-atrial fibrillation (AF) agent; however, its systemic administration induces serious side effects such as interstitial pneumonia. To avoid such effects, we developed a local sustained-release system for amiodarone. A biodegradable, cross-linkable dextran disc was developed as a sustained-release carrier for amiodarone. Under general anesthesia, Japanese white rabbits underwent median sternotomy and the biodegradable disc with or without amiodarone (30 mg) was implanted onto the surface of the right atrium. Three days after implantation, we measured tissue amiodarone concentrations (n = 5), the AF threshold, and the atrial effective refractory period of the left atrium by using the Langendorff apparatus. The incidences of induced AF evoked by rapid pacing were measured and compared. The right atrial concentration of amiodarone was far higher than that in the lungs, ventricles, or other organs (p < 0.01). The blood concentration of amiodarone was below detectable levels. The amiodarone biodegradable disc significantly increased the AF threshold (amiodarone group, 6.9 ± 4.6 mA versus control group, 0.5 ± 0.6 mA; p < 0.01) and the effective refractory period (amiodarone group, 53.9 ± 8.9 milliseconds versus control group, 43.9 ± 9.5 milliseconds; p = 0.035) of the left atrium, indicating the electrophysiologic effect of the amiodarone biodegradable disc on the left atrium. Further, the amiodarone group was significantly less likely to experience AF, as compared with the control group (p < 0.01). This approach may be a less invasive and effective therapeutic option for preventing postoperative AF.